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Galls	 can	 affect	 leaf	 development	 and	 cause	 asymmetry,	
which	 can	 be	 evaluated	 by	 differences	 in	 leaf	 morphometry	
between	 galled	 and	 ungalled	 leaves	 (SANTOS	 et	 al.,	 2003).	 A	
variety	of	types	of	asymmetry	are	known,	including	fluctuating	
asymmetry	(FA),	antisymmetry	(AS)	and	directional	asymmetry	
(DA).	 Among	 these,	 FA	 is	 the	 most	 common	 estimate	 of	
development	 instability	 (GRAHAM	et	 al.,	 2010;	 SANTOS	 et	 al.,	
2003),	since	it	measures	the	imperfect	growth	of	supposed	bilate-




et	 al.,	 1998).	 According	 to	 Cornelissen	 and	 Stiling	 (2005),	
asymmetric	leaves	tend	to	have	greater	nutritional	quality	and	
fewer	 defensive	 compounds	 compared	 to	 symmetric	 leaves	
(CORNELISSEN;	STILING,	2011).	These	 traits	 can	be	positively	
related	to	the	presence	of	galls,	since	galling	insects	are	known	for	
their	 ability	 to	 manipulate	 plant	 metabolism	 in	 their	 favor	
(STONE;	SCHO  NROGGE,	2003).
Although	the	several	inventories	of	insect	galls	have	been	per-




Pantanal	 (URSO-GUIMARA  ES	 et	 al.,	 2017)	 and	 the	 Amazon	
(ALMADA;	FERNANDES,	2011;	MAIA,	2011).	Studies	about	the	
relationship	between	the	presence	of	galls	and	leaf	asymmetry	







second	 and	 the	 third	 ones	 studies	 investigated	 Schizomyia	
macropillata	 Maia,	 2005	 (Cecidomyiidae:	 Diptera)	 galls	 and	
Bauhinia	 brevipes	 Vogel.	 (Fabaceae),	 while	 the	 fourth	 one	
analysed	the	relationships	of	the	galls	of	an	undescribed	species	
of	Cecidomyiidae	and	Ouratea	polygyna	Engl.	(Ochnaceae).
In	 the	 present	 study,	 the	 relationship	 among	 three	 native	
Brazilian	endemic	plants,	Clusia	lanceolata	Cambess.	(Clusiaceae),	
Eugenia	astringens	Cambess.	(Myrtaceae)	and	Maytenus	obtusifolia	
Mart.	 (Celastraceae);	 their	 respective	 gallers,	 Clusiamyia	 nitida	
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Protected	Area	of	Maricá	 (22°52'-22°54'S	and	42°48'-42°54'W),	
located	 in	 the	 municipality	 of	 Maricá,	 state	 of	 Rio	 de	 Janeiro,	
Southeast	of	Brazil	(Figure	1).	The	area	encompasses	about	800	
hectares	(SILVA,	2011)	of	restinga	vegetation	comprising	379	plant	








especially	when	 in	 flower,	 and	 so	 is	often	used	 in	 landscaping	
(LORENZI,	2009).	It	hosts	two	gall	morphotypes,	both	on	leaves,	
one	induced	by	a	lepidopteran,	which	occurs	in	low	abundance	
and	 is	 rare,	and	 the	other	 induced	by	a	gall	midge,	Clusiamyia	
nitida	 (Maia,	 1996)	 (Diptera,	 Cecidomyiidae)	 (MAIA,	 2013)	

































do	 not	 represent	 a	 normal	 distribution	 or	 a	 mesocurtic	
distribution,	there	is	anti-symmetry	in	the	population.
Statistical	analysis






figures	 show	 untransformed	 values	 for	 the	 sake	 of	 clarity.	








the	 three	 species	 were	 performed	 with	 sufficient	 precision,	
eliminating	 possible	 errors	 during	 leaf	 morphometry	 (C.	
laceolata:	IR	=	0.945,	p	<	0.05;	E.	astringens:	IR	=	0.985,	p	<	0.05;	M.	
obtusifolia:	IR	=	0.997,	p	<	0.05).	Fluctuating	asymmetry	was	not	








There	 were	 no	 significant	 differences	 in	 leaf	 asymmetry	




















































































































































et	 al.,	 1998;	 LENS;	 DONGEN,	 2000).	 According	 to	 Sakai	 and	
Shimamoto	 (1965),	different	 types	of	 symmetry	may	manifest	






by	 limiting	 environmental	 conditions	 for	 the	 development	 of	
plants	(LANE	et	al.,	2008).	Our	results	corroborate	other	studies	
where	plants	under	stress	exhibited	AS	and	DA	(SILVA	et	al.,	2015;	
















related	 to	developmental	 instability	of	 their	host.	 Santos	et	 al.	
(2013)	 also	 found	 a	 positive	 relationship	 between	 Schizomyia	
microcapillata	 Maia	 (Cecidomyiidae:	 Diptera)	 and	 fluctuating	
asymmetry	in	leaves	of	Bauhinia	brevipes	Vogel.	(Fabaceae),	and	
Zvereva	 et	 al.	 (1997)	 demonstrated	 that	 herbivorous	 beetles	
increased	levels	of	FA	in	willow	trees.
However,	 Cornelissen	 and	 Stiling	 (2005)	 found	 no	 causal	
relationship	between	herbivorous	insect	attack	and	FA	for	two	
oak	 species,	 but	 observed	 that	 herbivores	 selected	 more	
asymmetric	leaves	due	to	higher	nitrogen	levels.	Therefore,	we	
can	not	rule	out	the	possibility	of	female	galling	insects	selecting	
previously	 asymmetric	 leaves	 for	 oviposition	 (SANTOS	 et	 al.,	
2013).
Maytenus	 obtusifolia	 did	 not	 exhibit	 significant	 differences	
between	 galled	 and	 ungalled	 leaves.	 One	 possible	 explanation	
concerns	the	plastic	potential	of	the	species.	Phenotypic	plasticity	
is	 the	 ability	 of	 an	 organism	 to	 change	 its	 physiology	 or	
morphology	 in	 response	 to	 an	 unstable	 and	 heterogeneous	
environment	 as	 a	 way	 of	 maintaining	 vigor	 (DEBAT;	 DAVID,	
2001).	Lomônaco	and	Germanos	 (2001)	points	out	 that	biotic	
factors	 are	 also	 involved	 in	 the	 mechanisms	 underlying	
phenotypic	plasticity.	In	this	sense,	the	morphological	changes	in	





could	 tolerate	 the	 impact	 of	 the	 nematoid	 by	 compensation	
(SANTOS	 et	 al.,	 2009).	 The	 difference	 between	 galled	 and	
ungalled	 leaves	 in	relation	to	 leaf	asymmetry	 indicates	 that	M.	




followed	 by	 M.	 obtusifolia	 and	 C.	 lanceolata.	 One	 possible	
explanation	would	be	differences	in	the	degree	of	sclerophilia	of	
these	 species:	 M.	 obtusifolia	 possesses	 leaves	 with	 greater	
sclerophilia	 than	E.	 astringens,	 a	 characteristic	 that	 hinders	 the	
endophytic	 oviposition	 of	 gallers	 or,	 in	 the	 case	 of	 exophytic	
oviposition,	the	perforation	of	the	leaf	epidermis	by	galling	larvae.	
Additionally,	C.	 lanceolata	has	an	extremely	 thick	and	abundant	
latex,	 which	 is	 another	 characteristic	 that	 confers	 protection	
against	herbivory.
Conclusions
All	 species	 presented	 antisymmetry,	 C.	 lanceolata	 and	 M.	
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